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Research on Mars camera
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Abstract: The progress of Mars exploration and the science objective of Mars camera were presented.
The characteristics of space camera and Mars camera were analyzed. The research achievements of the
research group in the past several years on Mars camera were presented. Research contents include:
spectrum characteristics of Mars surface material, spectral band setting of Mars exploration optical remote
sensor, nadir illumination analysis at orbit arc near Mars, solar altitude angle changes with time at orbit
point near Mars, histogram distribution characteristic analysis of Mars surface elevation data, image
motion caused by velocity to height ratio error because of Mars surface elevation, Mars camera
engineering model research, imaging experiment with Mars camera engineering model etc. It summarizes
the past research and may facilitate further research on the Mars camera. The manufactured Mars camera
fits for observation imaging of Mars surface on Mars orbit.
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Fig.1 November 18, 2013, NASA Mars atmosphere and volatile
evolution (MAVEN) launch
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Fig.2 August 5, 2015, NASA curiosity Mars detector self-shot

photo on Mars surface
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Fig.4 Mars surface material
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Fig.5 Spectrum characteristics of mars surface material
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Tab.1 Spectral band setting of abroad Mars

exploration optical remote sensor

Visible near infrared spectral

Remote sensor .
band setting

0.400-0.450 pm(blue)
0.515-0.565 pm(green)
0.629-0.679 pm(red)
0.724-0.774 pm(brown)
0.835-0.885 wm(purple)

Odyssey/ THEMIS (2001)

EXPRESS/OMEGA (2003) 0.364—1.070 pm

0.55-0.85 pm
0.40-0.60 pm
0.80-1.00 pm

MRO/HiIRISE(2005)
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Fig.6 Mars detector orbit diagram

w
(=]

Latitude/(°)
=)

=30

-60

90 i i i i i
-10 0 10 20 30 40 50 60 70 80 90
Solar altitude angle/(°)

7T KRB T ROCIRA T (1 K AR
Fig.7 Nadir illumination analysis at orbit arc near Mars
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Fig.9 Mars camera structure profile
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Fig.10 Mars camera engineering model
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Fig.11 Mars surface digital elevation map
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Fig.12 Mars surface digital elevation 3D map
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Tab.2 Image motion caused by velocity to height

ratio error because of Mars surface

elevation(orbit height: 275 km)(Unit: pixel)

Mars Orbit height difference/km

surface

eleva-

don/km 15 10 =5 0 5 0 15

-8 0.025 0.007 0.011 0.029 0.047 0.065 0.084
-5 0.036 0.018 0.000 0.018 0.036 0.055 0.073
-1 0.051 0.033 0.015 0.004 0.022 0.040 0.058
0 0.055 0.036 0.018 0.000 0.018 0.036 0.055
1 0.058 0.040 0.022 0.004 0.015 0.033 0.051
4 0.069 0.051 0.033 0.015 0.004 0.022 0.040
4.6 0.071 0.053 0.035 0.017 0.001 0.020 0.038
15 0.109 0.091 0.073 0.055 0.036 0.018 0.000
20 0.127 0.109 0.091 0.073 0.055 0.036 0.018
21 0.131 0.113 0.095 0.076 0.058 0.040 0.022
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(1000 km) (E.4iz ; pixel)
Tab.3 Image motion caused by velocity to height
ratio error because of Mars surface

elevation (orbit height:1000 km)(Unit:pixel)

Mars Orbit height difference/km

surface

eleva-

don/km —15 <10 =5 0 5 0 15

-8 0.007 0.002 0.003 0.008 0.013 0.018 0.023

-5 0.010 0.005 0.000 0.005 0.010 0.015 0.020

-1 0.014 0.009 0.004 0.001 0.006 0.011 0.016

0 0.015 0.010 0.005 0.000 0.005 0.010 0.015

1 0.016 0.011 0.006 0.001 0.004 0.009 0.014

4 0.019 0.014 0.009 0.004 0.001 0.006 0.011

4.6 0.020 0.015 0.010 0.005 0.000 0.005 0.010

15 0.030 0.025 0.020 0.015 0.010 0.005 0.000

20 0.035 0.030 0.025 0.020 0.015 0.010 0.005

21 0.036 0.031 0.026 0.021 0.016 0.011 0.006
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Fig.14 Images of imaging experiment with Mars camera

engineering model
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